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Problem 1:
Suppose it is known that a linear, continuous-time system has impulse response given by
h(t,t) = exp(—|r - t|)1(t —1), where 1(:) denotes a unit step function. Is this system causal ? Is it

time-invariant ? Justify your answer.
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Problem 2:
Find the observable canonical form realization (in minimal order) from SISO continuous-time
system given below:

567 5(0) + (t =) p(t) + e (1) = 2ii(t) + 3t (t) + tu(z) .
Notice that gain blocks may be time dependent. Show the state space representation and its
simulation diagram.
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Problem 3:
Find the observable canonical form realization (in minimal order) from SISO discrete-time
system given below:

Yk +3)+3ky(k +2)+ e y(k +1) + y(k) = k*u(k +3) — (k + Du(k +1) .
Notice that gain blocks may be time dependent. Show the state space representation and its
simulation diagram.
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Problem 4:
Find an minimal controllable canonical form realization for the following system

2s
3 2
H(s)=| 8" +0s” +1ls+6
(s) sP 42542
st 4657 +95% +4s
Note 4 is a 6 x 6 matrix
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Problem 5:
Let
z+2 z

2 2
N
z2 42z z' 42z

be a transfer function matrix. Find a minimal realization (i.e., simulation diagram and state space
representation) for the discrete-time system represented by H(z) .
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